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(57) Abstract: 

IP 

PURPOSE: A method for forming polysilicon for LCD is ^ 



provided to increase a size of grain and obtain an uniform 
thin film by performing, a rapid thermal process or an 
ultraviolet process for amorphous silicon including a very 
small amount of metallic material. - \ *** 

CONSTITUTION: A metallic material is included into 
amorphous silicon In order to crystallize the amorphous •*S? W 
silicon in a solid state. A plurality of cores are formed to 

crystallize the amorphous silicon. ThB plural cores are moved ^) 
to a side portion in order to crystallize the amorphous silicon. " 
A grain boundary(12) formed by colliding the crystallized polysilicon grains(11) to each other. A very small amount 
of metallic material is included into the amorphous sificon by using the amorphous silicon layer, a buffer layer, an 
ion tmplanting method, plasma, and a solution including metal. 
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-7U-S-S1 43.2003-0008752 



(19) tfl^^*l^(KR) 
(12) -§-7fl^-^je.(A) 



(51) . Int. CI. 7 
H01L 21/20 



(11) **Rtd£. ^-2003-0008752 
(43) **B11^> 2003^01*129^ 



(21) 

(22) *««*r 



10-2001-0043641 

2ooi\ao7-H2o < a 



(71) 3?Q91 
(72) 



(74) iflalol 

^-m-^ : at* 



(54) ^^^^-i-eflol^. t^ig 4Jel#<8^ ty§ 



* HM* "1»(10" -10" cm" 2 ?^o) j£^-a -aelS^-g- ^SHrfetfl 

»<>i<m zLai^i 37is- a* $ui a«£7>*« ew* ««i*««m* <<s*Wfe*i 

a] 3 ^ -S^** a^SJ- * m ^in] ^ -H-^-Sr £.th*l7lfe- el (rapid thermal annealing) 2J-6- *> 

^-a(UV)* °l-8-«JH <M?lfc- *>*l 3ia1 n -f-^^sial (rapid thermal annealing) *r*l-ti(UV)-§- °1* 



2 1 
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•F^*! -^2003-0008752 

51 l£ *4«H <flS.. ^4 a^l^A^ 4^4 M*i f*4*1tH 4-& ^<>1 4el*WS.(NiSi 2 )4 *K44) 7 1 
4^ *>4. S 1A «44 5X 10 12 cm -2 , ^ lBfe IX 10 1 * cm- 2 , £ lCfe 5X 10 13 cm" 2 

* ^* 44*1« ^ 750£*1H 105: #<£-8-*1a1*M t}£*i *}-*+-44 

5- 2^ 44- cflS. l^fft tfol-Sel^ols. «|(^?l)£.sJf€) ^*2*.S ^^fe ^ 

*14Ar4. S. 2A. 2B. S. 2C^ 750 °B A 1 *W ^ 4*13 -8-*1a1*> l^. 82: nejji 20&&<& 44*4^ 4* 
4. 

S3**tt**H ^tM*, 1 *!**! 3E«4 "144 445W§--&<* «>}eJ«H 44*1-3^ *f3*l H 

afl. 51 3A^r 9* ^cfl *m#^4*l, Sc. 3B^r 44*1- 4**H? 9* 4 ft 144*> 

*1 = ^.^[^ f £ 3Cfcr 4-2.3.^ -^4-2..3.443J-S|ol °]3r?t 1231*14- +W\ 3*14-3 ^ 

JS. 4^ * **4°fi 44- 1S f «)44 44^4*fl 44*3- M*l ^fl-^fo) io™ cm" 2 *)4:.2.3. ^£14 ^ 91*14 
4 *l-44 *le|^4 >i4 ^eflSl 4^<M-4. s.4A^^4B-b *1I-&*1 44 200*11, sooiffls. SM14- ^ -44 

5. 5fe €- 4^41 SI* ^el^ ^ ^^^3- M4 4-S-*£°1 10 14 cm" 2 *ltf-°5L ^ 

H 8** 444| ^llH lcrn 2 ^^?! 4<>144*H^ 4(44) ?fl^ 

5= 7** #4*11 44 15, 9* 444 4€r .i.cm 2 4-M€4-°l^4*r°lS- 4(«4> ^ 

£8^^ 44: 4*4 9*°1 ^4 "144 44^4-4* 5* 4*14 44*4 **44 

4 e^^V +^\^^ 

51 * ^ofl 3* ofls, °J^4 *m« ^el^ ^ 4^«1 ^ f 443-4 ^44 ^^S- ^ 

s 10^ -& ^ ^, t^oj>aelAi-o]c «| ^.3.^ ^^-ai^i ^^^51 

^4-44-^*14*1 440V8-4- 4^4^11 

< £4«l ^A^^ tn*^.^ -a^> 
11. 12. «144 44«- 

21. ZL*fl*l ^Til. 

31. 

32. *)44 44^^ 

33. 4-§-^ ^o)4e}^><>1^-(MSi2) 4 4 (Precipitate) 

34. ^44^sle ^sfltl 4^ 35. zimi 
41. T444^aie *w 

VV4^ **H4 €^ 
4:491 *4 

- 2 - 
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^7j]s.s] s. 2003 _oo08752 



£ ^^=(10 12 -10" cm" 2 )4 al^sl ^.e]^ ^g^el 44-5d(UV)* 

*i^44 4^4 4 °.s.*4 #=a^s. ^^^Ai^^ tH zz. e fl<tf4 ^«J4 4£^ 44-1- « 

4^ #4 ?M4- 



*Je)#-g- oJ-g-S!- 4x4fe- ifl-^-a- 434&1-"31 0 KAMLCD: Active Matrix Liquid Crystal Display) 

£l fcS-ii^H- ?l7|^(electro-lummescence)^>s1 ^$13) i4 % a>^-^cJ-. o|*fl, t}%^ -^^a^. 

4*4te 442S-fl4^4 ^fl^oflAi 94- q.^^ ^e)e. ^t^el^ °l-g-# Stfe- *IM4 <g*le| ?lf** «|-g-$- 
4. ♦fl-'a-a- 7>^ai-Jl °1*:£( field effect mobility)^ <r- 5144, -2 



4t.1I "l-g-4 S||^^2j- el-fe- 4$-& (solid phase crystallization).^ ^-cV -frE""*! 44s. 

4»a 4 1 S2fe 4*1* ^7) «vs-«n 4447- -a? 44 4^ 44. a-n °i-g-4 -4ua-84 4 

fc- "S-^-S- ^'4 -S-S "i-s!4(metal induced crystallization) 4 1 9 3 1- -fi-E ^4 "i44(metal induced lateral 
crystallization)^ 1 ^) S14. ^4 54* °144 ^-^ Jf^iei ^S-'SHS, ^>s-^o| *|444. Efe 

-?44* fl&s #olJt 4^3 -*Jel$44* <ej ^Ai?)7l 3*i]4 ?*4*(ioiO« o|^oj 7l ^. -B-^ 

^-S.(10» ~lo ls cm" 2 m ^"l7lu> 0.5nm 4E SJ=>tl «r^-§r ^4*1)4 3N?r*14 -flol^-i- ©l-g-sfl 

4 4^3 44 W§/)9]& 7l#«l 7l)^j£!<H 4"}. sf*14 $7-11 y^SLis 42}S<>fl4 44 f -8-Al4fe 

371 7> 4a. g«3S.7> #*1 »ji 3143 4«fl &»17> 4*r. 

4«go] ol^.ja7> *>fe 7l^aj 3} ail 

4>3* 4** -S4"* 44# 444<*l #<H4 *143 ?4°1 3.44 »1^€ ^e)e ^<S^^ ^ ?**1^ 

(UV)-S- <*l-S-«fl>^ Jl«fl-a-el)^Al ^^a4-«q^.s ar-8-el-fe ^ol^.Sl^olE-CMSiz ) ^^[(precipitate)* ^*a«r 

«1# « «^S1 -§-^1 ?r-?|-€ ^5^5 «>SMt ^14*V7) ^«1|^ £W7W ^(CVD) ^-^ 

§e}2^KPlasma) El<S (sputtering)*^ ^^^-ffV-g- (10 12 -10" cm -2 )^1 ^-S- ^ 

'S^IS 4» Xl^r. °1^£J •g-^?^^ flSlfe -8-B171* ^-S- 71 «**<-4W«h. «^)* cr-g-, »>1^ 

^ -ael^ 4oq qq*]?^ -fi-el?!^ ^<H| ^i^ «1<MHM? ^^aIs-1 ji. ^^^4 

•3- Tfl^^Sr 0.2! 7l*3««Il -trSj=f)-§- ^-SAl^lJ! ^ol^ *«rtr «1=S 

^ ^e1§ ^^-S- ^§^Ai?ife &.Wtl. ^-#°1 j£«-€ 7>^-§- <»l-8-«r>^ aq-«l-7l^*>l}-^ -g-O- 

oi^sj ^»^4#oi ^fr* «1^^ ^21* -?J»le1 afe 7>^*l(uv)-i- <»1*«1>H ^#sl tl-ol-M^A>ois 

(MSi 2 ) *|-§-*^*Hl ^^^-Al^Al ol^-tJ. zisHtl^r -V-^^'M ^^l7f »g-gsife 4^ 

S. 1* «1^^ -yele 44 50nm fl«fl H^t *\t}«H 4-^ M«^l-^5|A>ojs(NiSi 2 )^^ e, H ^-^ 

^ «| ^<5jo. 3. ^^4-slji a>^1<>1c}.. ol^j- ol-fi- -g-^^<SIMS:secondary ion mass spectroscop 

y)°l) 214^ ElAfe 1-1*1 t?-S7> 5x 10 12 cm* 3 , E. lBfe lx 10 13 cm" 2 , 55. lCfe 5X 10 13 cm -2 ^- 5ffe 

ol^Sj =4* «l-4^. "g^Al-n Jf. 750J£°I|A1 log, ^>}Y 44 AV^Qol4. A] 
Tj-oj) u?-h}-V| 4ol^^/.>ols.(NiSi 2 )J|)-a(Precipitate) 7*^2) ^7\S- A^ -Maias} ^^-0(11) ^7>4^ S 
-S- <y- «^ 5SU. -a^^(l2)ifl-*fl^ oi^-fe ^i^^A>oi = ( N iSi 2 )^-d t147> 5-^4-11 ^o^^. $± 
Slt+. 
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-^7fl^-*1 ^-2003-0008752 



js. 2^ M€ sxio 12 cm -2 «wi ei* 5^ ~2o&im*\ w&*\*v°]s.m 

iSi a )^-S: qJ4J*l7U i%*JZ^k\ 3^*1 ^^31 Sife S#* Jio) ^ 54^. 

£ 2*1M S 2A^3 5.2C*r 7505= °1M *W 1*. 8ifc n^JI 20ai^-^V ^SM^ <g£ a}^ 

014. #7W ^ ^-SJf ^ ^fl-S-S. 2.#-§r <^ &4- 4 ai_4°l *)e] A>o] s. (NiSt a ) 

*J ^sM^ ^iLJMMH Aj^^ £ 2C^ S 2D^^ °1**IH >a^fe rtefl^UiM 

««(2I)7> g^s]^ 3-!: J2.o^jx 5514- H 2C°M zi^(ll) =171^ ^ ^ o.a 20jum<>l4. *>*UW « 

* Sa*<>1 01*^^^1^1(11)^ ^*(*! 3*1<21)7>^3 S-&H^Jt Si** 

E3^£2§ zi^-gr ii^^l &4. 7l3M4ofl ^fc 4%K5xlO 12 cm" 2 >*] 5^(31)4 -S^ 

^(32)-g- 550£*H 5£ ^ ^ 4ol^elA>a>s(NtSi2)««(33)4 E 

^ ZL^o] 35, 3A^ 3B 4^4 Stl^. £ 3C ^ ^«LS.^ NiSi 2^°] c^Sl^A) ^.OJL SUS^ 

H 4* 4=8*1 <Sal#4M fc*!* M€ 10 12 cm" 2 4U*3. 700:E*H*I ^ <3t*14^ 4^3 

^ el 5*1 ^a};*]*!^. j£4A4 S.4Bfe *fl-gr°l ^ 200*1], 500*1)3. S^tflft sJ-a}^^^^ A>;flol4 4 ^ 

ig^Tg- io 12 7fl At* *M <tfl£«fl 4^ 4^- sqoi oi#*v ^31*14 £4*1 jg-^ji, ji* 

4 fli^Al n«flsl(ll)4 ^314. 

3L 5^ 4^€ -aal^ofl 4*2 10 H cm -2 ^l^S ^^^J ^ 700SS.<fl^ t^^^ 

^.^-^51 ^av^io)4. ^3H^^^i 10 14 7fl o]Aj-oi sjra 4^4oi^EqA)-oiH^ «^*| ^4^^ 

5= 6^ ^« §^4^^^ Ai^cf 1cm 2 ^q^^l-aelA^c 4j^ 7 fl^ ^ 

^14. g?flci ^B^^l ^1^^ ^-g- 700-£°1|a1 ioa^°J: lOifl ^ 

o] 2=^1 ««^>h flWS ^7>^-& Sl^-. °1 ^^fl^-fe -a^e^fl M^^^ll ^l^^-S- *M«r*h 

^ 7^ ^1^^ -ae]^^^ H€*S7> ^^^Sxao 32 cm- 2 ^1^^}^, ^ «*|e| lcm 2l 3- 4^ 4 

oj^l El^H. ^^[Xl^Mr 4^ #*]*k £:S.7> 650S.oflAi 3lfl <S^r-°3. ^^^Bl^ ^4, 700£«fl*M 10^ 

io>& <9^a ^^^ej^i ^ ( 750^^ ios ^^-2.^. 2^ lcm 2 ^ 

5 -a^I-S.^ 5x5cm 2 AJ-oi| yfl^ ^ cm^iS. ^^14. 31* 
°1H ^ tt^ei*^ ^^5. ^^e}^ x*oi-ae]A>ojs(NiSi2)sl ^}^7ll^7V ^7>^-tI) 

650^- 700^oflAl ^?8S}^ ^^?lH7l ^.4 4^: ^*fl*l 3.7]zL <£ ^ SflC*. <=>1^ % 

3717} ^£7} ^7^^ ^V^-g: ^ Sftl*. 

s. 8^=- ^^^-^ ^ ^-a- a<h^ji ?aq-. ^ ^ ^ 

3i>^-o) 520cm" 1 °1H q^q-. 750H 20^ ti^^S 5« ^ ^^et«flAi t}%W 

*2t*)t}. H 4^>H -fl^l^ 520.60cm ~* S #4^. 

^ q^Jo) 5xl0 lz cm" 2 «1^^ 700i^A^ 20^ ^^>-fr^lAl^ <&±°-3, 4^ 

^ ^e]e XA1 3-g-7fl(XRD)^ 4^-Hfl4. (220), (311) ^^«r (in)^ v 

V^-g- ^ 9X^ * ^<>« ^«fl *)^& (111)**^ 

E 10A^ i lOBfe ^4 «T3j^ o.S. ^€ T^l^ol 20/^^1 4^ ^=1^ #*>Sl 11*11 €^ < 
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*5fl^*1 ^-2003-0008752 

awi. ?^<m)« -aeie *•&> *ra<a<uv>* <>i«-«f>i 

a* -y^e «f*N* ^ «a*«i etio]^ 7 |^ ads^ ^<a°ra. -asi** 

(57) »Jisq 

-a^** S^ffl- *<H3°1) SfloW. 

^i<s] a^o] ^7fl7V ^7lfe ^*|» SL^I^ 3& *4 $> 

*11ilMI #<H<M, 

^aie<Kl ol^dO" -10" cm -2 )S) ^-*-g- £tfAif|7i fl«M -8*1*1 -Sale StB 

"TiS -a el 5- *i*$H ol^<a, ^^fr atf*Hs- ol+4fe ^$Sl*z afe "1 

^4^**1 SWOT 

St 1 * 3. 

t}«>l-aeiA).o]c(MSi3) «<tia34 *1«M ^a^'S- ^aio 12 ~io 14 cm" 3 ■§• ^ 

4. 

°1€-^<a*t- §s^ao> s.^ ? 4Hfr s ^ "1^(10" -10 1 " cm" 2 )S1 S^ofl V-gAl'Ife * 

^4 
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^711-^*1 ^-2003-0008752 

^T 1 * 5. 

u]t$s>\ ^a}-?* «J) ^£-fo>^a.( shadow mask)§ «1-8-*Ht ^-g- 8}fe ^3*?- 

WW Sl'H'H. 

t*°14ai4-<>l£(MSb)* M«a i9«14«|A>ei£(Nisi a )«I £4- ^ 14 

*ni^4i sa<H*i. 

«].£- ^-=-71 -flS}^ ^l^-'y-^o] lmtorr~760torr«?^ ajsts* ^±.^7}^, o}3.&)&f\7] 

<HM 550 -800S. lns~1000s^-£ -fl-*H?l:>W i^. 'g^AS ^<S^e| tl|7]<?HH ^ <t>4i. 

^4i^7V^, o}S.^-)5r^7H^ ^e]^g- 350-6505= *£S -g-elfe iWfe 34 ^-3 AS. 

9. 

«|o) ^.^ol 71 «*H ^1* ±-2. ttl^^a-ll^ (-£4 A>i, <*r±.^<&7\±. 6>e.^)^fl 

7l<flA1 Jl-S-i?^, ^«£*Jel iS))°l*1§ o]$.ift*\ *\S.°) 45=* 500-12005= ^>»1S. lns~10*l# 4tl 4 

10. 

^ *8*°1 s>7l °>'*B-§-. "11*4. *<*<HF) ^4 ^zJ'-g-^Cwet etchant)4 

j«a 13MI SM-H, 

^jgaj-g. jj^tj- ^ ^33- ^«is -g-^M-fe 53 -g: ^*V7] Ais.<^ ^7)^--g- tWsm £4 
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-5-7fls.^ ^-2003-0008752 

4^4 12. 
41 144 5U4<*1. 

334-1- 34 «J°l -&44 a l33 -M^-S^-g- 334 A 1 ) 8 n{|o(| «} o.5.^-E-i ^HS #344 ol^.<H4^- 3j£ =■ 

4^ «i33 -a4*4 ^34 ^ 

3^4 13. 
4 I4°fl 4<H4, 

^•4^ =m°do] ^g44>M 344 ^en^i 3*n# 4313. 4* 434 44§4 334 44 

3^4 14. 

444 •y4^-g:334 47i^4- , s4 #44, 

^444(10" ~10 14 cm-* )* 447)444 ^4 S34te 444. 
^7)4 ^#444*11 ^elg-a: ^4 4fe 444. 

444 433 4e;s*4 34 *4«i 334-1- 44 44 4^ 444 

#44 44 4^4041 -g-4444 433 44** 44444te 444 

•#44 4344 433 44-5- ^4444 43.4-444 =LHq * 44 4*1*5 44 § S444te 34 43-2.S. 4 
fc 433 44*4 334 44 

3^4 15. 

433 44*4 334 44te 444 444, 

4*S(Ni>4 10 1J ~10 U era -2 433 34*4- 4444°l)4 ^sj-44^ 444 

444 433 3el*-g- 4344 44*4 NiSi 2 444-3. 4444 444 
433 44*4 4*4* 4414, 

444 #.34 q*o] 44AJ3. -§-4444 444-2-3. 434 44*4 334 444 444 434 44*4 44 
4te 444, 

444 3344 ^44**1 4-3. 4444 33 44# 44* S* 4«n 4*- 434 44*4 334 44. 
3^4 16. 

433 44*-& 334 44* 444 444, 

44<Ni)4 10 12 -10" cm"' 3144 434 44*4 4 444144 4444* 444, 
4-714 433 44*4 14-S 350 -800H. 434* 444 
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^7flS.*| ^-2003-0008752 

%7l3 *£e\&4r 2^3. 500 -120012. 7><gS*o} ^el^g- ^%Al?lfe- 

17. 

m& *l*lfe %1W Sl°W. 
^(NiW 10 12 ~10 H cm" 2 5.%^ -Sl^S-fr 7l*«l%*lW^ 'faM^lfe ^.<4, 

•^•71^ e]^^ <M«|«ei| ^7l^-ol jUfe %q°IH 400-12005. 3E%«l-fe ^S-S, S>fe wl^*! 

3^% 18. 

*n 14%. ^ is*, *n i6% « 17% « %"fl si'H'H. 

1*1 tffl^ *}9\4H\JV)W <0-g-*]~fe .2.3. «Hr «1J«« ^ 

3^P% 19. 

*l 15%. *0 16% ^ 17% ^-9| % %«fl <U<H-M. 

*tt«H 7lsfl %ifl<q q«oi Hl^^. -^^3-01 #^Aio(i 5.^^ ^-S-S *Vfc -SEi^s? 

%t3 

^t 7 --^- 20. 

4 15%. * 16% ?J *J) 17% ^ £ %H SU°W 

q«* iE.%% 7l*HHM*l 31^31 £%3£4* §=S°S 

^21. 

*H 15%. * 16% ^ 9fl 17% % %*fl Sfl°W 

H«* «>l**i 4H S.%Al?l7l 4«M. 

£%% n^%<^ "lU* 7l%%Bfl«HA1 ^A^jfe $J-g- ^ £.3. Sffe- 1 

^%%^ 

3^% 22. 

ail 15%. *H 16% 3 a| 17% % %°fl $U«H^, 
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£1<! 
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5^ 2 



-3-7f)^*1 ^-2003-0008752 





£.2.c: 
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